Combining with cosmological constraints we find a most probable value of 17.6 meV for beta decay anti-neutrinos. In passing we note that our expectation for the quadric Higgs self-coupling deviates from standard model expectations by a factor equal to the ud quark mixing matrix element. This matrix element also turns up by its square root in the expected triple self-coupling. We present neutrino mass eigenstates related to the neutron beta decay. In our first scenario we get 15.2 meV for the lowest mass eigenstate, in the second we get 0.917 eV. The latter is to be covered by the KATRIN experiment, while the former comes close to the CRES sensitivity in the Project 8 reach.
Introduction
Observation of neutrino oscillations between the three lepton flavour species, e , , . The latter is below the limit 2 eV from tritium decay [2] but above the limit 2 tot 0.2 eV c m ≤ on the sum-total of stable neutrino masses from cosmological phenomenology [16] .
The first scenario value is comparable in order of magnitude with [2] ( ) 2 21 8.68 0.10 meV m ∆ = ± 
where the sum runs over the mass eigenstates j ν . It is not known whether 1, 2, j =  ends at 3 j = .
We write only ν for the mass eigenstate in (2) and (3). In the discussion section we make a choice on hierarchy. For a three neutrino model in normal hierarchy we get from (6) our most probable mass value for the neutrino flavour generated in beta decay 2 2 17.6 0.2 meV c .
Leptonic Sector
Both our scenarios set out from an intrinsic description of the electron, related to a similar description of the nucleon.
The value e E in the second scenario (3) is found from an electronic ground state on the intrinsic configuration space, the Lie group
and they conclude [20] : "It is natural to suppose that the remarkable smallness of neutrino masses is related to the existence of a new fundamental mass scale in particle physics and thus to new physics beyond that predicted by the Standard Model".
In the present work we suggest two mass scale scenarios. The new physics component offered in that connection is the idea of intrinsic configuration variables.
The configuration variables in (8) and (9) 
where 1 2 , σ σ are the two off-diagonal Pauli matrices
and the two diagonal generators
are represented by
The more common parametrization from using
generators is equivalent to the choice in (15) but does not match the polar decomposition of the Laplacian ∆ which we need in order to solve (8) and (9) .
The wavefunction in (8) can be factorized in a torodial and an off-torus part
in analogy with solving the Hydrogen atom in polar coordinates. The offtoroidal degrees of freedom can be integrated out to get for the measure-scaled
with the van de Monde determinant [21] ( )
and with potential ( ) 
with periodic parametric potentials [22] ( ) ( ) ( ) ( ) 
where j ϑ are dynamical toroidal eigenangles from the two eigenvalues The eigenvalue of the ground state in (8) , respectively (18) , can be lowered by allowing period doublings in the measure-scaled torodial wavefunction, see Figure 2 . This is possible because of the periodic nature of the potential which opens for Bloch degrees of freedom like in solid state physics [25] . 
with half odd-integer , p q . m c is identified with the eigenvalue of the ground state e e e E = Λ  in (8) . In other words, e E is the dimensionless eigenvalue.
We have determined e E 2.2655 =  by a Rayleigh-Ritz method [27] with 3368 base functions of the type (24) which is at the limit of our computer programme.
All the integrals needed in the Rayleigh-Ritz procedure can be solved analytically (see appendix C in [28] for a similar problem) which means that e E can be determined with high accuracy. The potential (21) is shown in Figure 1 with a characteristic periodic structure originating in mapping to a real parameter space from the compact configuration space. An alternative basis to (24) can be constructed as Slater determinants from solutions to the one-dimensional
The two basis sets are both complete and yield the same spectrum as they should, but the integrals for the Rayleigh-Ritz solution based on parametric eigenfunctions from (25) can only be solved numerically. The reduced zone scheme for the lowest levels of (25) is shown in Figure 2 . See e.g. [28] for more details on the parametric solutions.
Baryonic Sector
We have described the baryon spectrum by configurations on the Lie group
with dynamics determined by a Kogut-Susskind-inspired structure [29] [30]
Here the configuration variable ( ) 
with the dimensionless eigenvalue n n E = 4.38 Λ ≈  determined by solving (26) . It also reproduces the N and ∆ baryon spectrum with no missing resonance problem [33] . Flavour degrees of freedom are hidden in the Laplacian [24] ( ) 2  2  3  2  2  2  2  1 , ,
where [21] torus which is outlined by the thicker line ovals in the center of the drawing. An orthogonal cut runs along an inner circle of the torodial surface. The lowest thin oval indicates the definition of toroidal angles θ used as intrinsic coordinates on the Lie group configuration space. After the cut, the toroidal surface maps onto a square in space. The curved sheet shows an intermediate step in the mapping. The inverse map, from laboratory space to intrinsic space is undertaken by the exponential mapping. See also Equation (12) for the leptonic case. The compact nature of the configuration space is manifested by periodicity in the projection space-think of a floor with square tiles. If the tiles are sheets made of rubber, you can fold the rubber sheet into a cylinder and sew the ends of the cylinder together to have a torus.
( )
and the off-diagonal generators fulfil
Colour degrees of freedom are generated by the three These mixing generators have a spectrum for
by the hypercharge quantum number y and the isospin three component quantum number 3 i [30] ( )
0,1, 2, n =  together with the spin quantum number s and the integer quantum number n which can be thought of as an intrinsic toroidal excitation number analogous to the radial quantum number in the case of the hydrogen atom in a polar decomposition like (29)
where L is the angular momentum operator. Compare (33) and (29) for the term "polar decomposition".
Electroweak Scale-The Higgs Connection
The transition from neutron to proton in (26) follows from a topological change in the wavefunction Ψ . For the neutronic state the wavefunction has a 2π-periodicity when parametrized in the toroidal eigenangles θ belonging to the three eigenvalues 
leading to a minimum action
As Planck's constant h is the minimum unit of action in the time-domain, we can use hc as a minimum unit of "action" in the space-domain, i.e. we have a minimum space action
For the exchange with the Higgs field we need a measure for the level of interaction energy. We take it to be Equating (39) and (40) We revived the pionic Goldstone modes [41] by a slight vacuum misalignment in the Higgs mechanism with a misalignment angle ζ determined by (see Figure 5 )
With the mass parameter from (42) . The value for the pion mass can be improved by iterative determination of the fine structure constant towards the pion mass scale.
We regret not seeing the connection (50) prior to the observation of the Higgs particle since it leads to a rather accurate value for the Higgs mass, see (48) . Note however, that (46) which still remains to be tested by experiment together with our prediction [41] ( ) for the triple Higgs self-coupling. We here used the terminology of [42] for the mass and self-coupling terms of the Higgs particle field h 
Since our v is based on the d to u quark transformation in the n to p decay,
In total we get for Higgs self-couplings relative to the standard model ( ) [46] . Figure 6 shows the chronology.
Neutrino Mass Scenario II
The scale e Λ in the leptonic sector is defined by the electron rest energy in (8) as 2 e e e e e E = E m c Λ ≡  with the dimensionless eigenvalue e E of the period-doubled ground state of (18) . Conservation of spin in the neutron decay requires the creation of the anti-electron neutrino. Thereby also the idea of lepton number conservation is introduced. As the (anti)-neutrino has no charge, we assume its creation to be mediated by neutral weak currents, i.e. the coupling α is replaced by 
analogous to (50) with the Higgs vacuum expectation value 0 ϕ substituted by a residual electronic scale e sin ζ Λ
. From (60) we get for the neutrino mass 
Using (47) for the misalignment sin ζ , we have [47] [49] and the CMS collaboration (C) [48] [50] compared with our calculation (U) [45] . The last result shown is from the combined data by ATLAS and CMS at LHC run 1 (A + C) [46] . Inserting (63) 
and exploiting (10) 
Discussion
The second scenario with in accordance with what can be read off from figure 10 in ref. [55] correlating beta neutrino mass with cosmological constraints for the sum-total mass in (76) and in agreement with the disfavouring of inverted hierarchy in recent results from the NOνA neutrino oscillation experiment [56] . Note that the complex phase δ cancels out in the norm square of the matrix elements ej U in (6) as does possible Majorana phases.
Conclusion
We have investigated two possible scale scenarios for neutrino mass generation.
Both scales relate to an intrinsic conception of the origin of the Higgs potential.
This conception leads to slight discrepancies from standard model expectations in the quadric and triple Higgs self-couplings by having the d to u quark mixing matrix element as a factor in the electroweak energy scale v derived from neutron to proton decay. The foundation we have suggested is that of exchange of minimum quanta of action which can be used without knowing the detailed mechanisms behind the exchange between various degrees of freedom. 
